Abstract: Union representation is in strong decline in most industrialized countries. What drives this decline? We contribute to answering this question by developing and implementing a detailed decomposition approach based on Fairlie (2005). Using linked employer-employee data from the German Structure of Earnings Survey for 2001 and 2006, we document a sharp drop in collective bargaining coverage that amounts to 17 percentage points for males and 20 percentage points for females. We find that neither changes in employer or employee characteristics nor the effects of these characteristics on collective bargaining coverage can explain this sharp drop. Rather, the unexplained part gains importance, as captured by the constant of the regression. Thus, the decline appears rather uniform over all considered groups of employees and of establishments.
Introduction
The ongoing process of deunionization in most OECD countries is an important phenomenon (e.g. Visser, 2006; Lesch, 2004; OECD, 2004; Card et al., 2003) . It is interesting to see that the same trend affects countries with very different institutional set-ups, such as the US, Canada, UK, and Germany.
1 This trend may have important consequences. In particular it may result in growing wage inequality, because unions tend to compress the wage distribution.
2 In West Germany, union membership dropped from about 30% in 1985 to 20% in 2003 (Fitzenberger et al., 2011, p. 162) . However, in Germany, collective wage agreements define minimum working standards not only for union members, but typcially for all employees of a covered establishment. Therefore coverage rates are much higher than membership rates and more relevant for assessing the range of union representation in the labor market. The share of employees covered by a collective bargaining agreement also dropped sharply. According to Kohaut (2004, 2012) this share dropped from 70% in the year 2003 to 61% in 2011 (also see Addison et al., 2010 , Antonczyk, Fitzenberger, Sommerfeld, 2010 . What drives this trend in union power? Can changes in the composition of the workforce explain this trend (i.e. a characteristics effect)? Or were there large changes in the propensity to work in a covered establishment for certain employee groups (i.e. a coefficients effect)? Or is this a trend that affects all groups of employees alike?
A large part of the variation in collective bargaining coverage is explained by sector affiliation Antonczyk et al., 2010) . Thus, the currently observed sectoral shift from manufacturing to services could potentially drive collective bargaining coverage down. Also, collective bargaining coverage varies substantially with firm size (e.g. Biebeler and Lesch, 2007; Fitzenberger et al., 2011) . Further, age and tenure of an individual employee are positively related with the likelihood of working in a covered establishment. Next, educational upskilling could reduce union representation over time if higher skilled employees tend to work in non-covered establishments. Further determinants of union membership include attitudes such as risk aversion (Goerke and Pannenberg, 2012) and political attitudes (Biebeler and Lesch, 2007; Fitzenberger et al., 2011; Schnabel and Wagner, 2007) .
A few studies have decomposed the drop in union power over time in Germany, as measured by the drop in union membership Addison et al., 2011; Schnabel and Wagner, 2007) . Following the decomposition approach for limited dependent variables introduced by Fairlie (2005) , they conclude that changes in the composition of the workforce are not the main driving force of the drop in membership. Rather, the residual effect looms large, which contains the changing correlations between the covariates and collective bargaining coverage as well as the impact of unobservables. This state of the literature is the starting point for our analysis which tries to identify in a statistical sense the mechanism through which the reduction in coverage operates.
This paper adds to the literature by developing a detailed decomposition approach and applying it to decompose changes in collective bargaining coverage rather than union membership over time. This approach allows separating out the effects of first individual characteristics, second firm characteristics and third industry branch. Also, within the residual effect the method allows separating the effect of a change in the different coefficients from unexplained changes over time. This approach builds on Fairlie (2005) and extends it to separate out effects of certain groups of characteristics. This is similar to the approach in Antonczyk et al. (2010 Antonczyk et al. ( , 2009 or more generally in DiNardo et al. (1996) for the case of continuous dependent variables. To the best of our knowledge, this is the first study to sequentially decompose the drop in union representation. We analyze collective bargaining coverage rather than union membership, because the former is the more relevant measure for outcomes such as wages.
The second contribution is the analysis of union coverage instead of union membership which is based on a large and reliable linked employer-employee data set. We use the German structure of earnings survey (GSES) provided by the German Statistical Office. Previous studies on Germany have often used either ALLBUS or SOEP data for union membership or the IAB establishment panel for firm-level analyses, but these data sets cannot identify union coverage on the individual level.
In contrast, the GSES data set allows studying whether or not an employee works in an establishment covered by collective bargaining. In this study, more than 1 000 000 employees working in West Germany from the years 2001 and 2006 will be analyzed.
The results show that collective bargaining has dropped sharply over the period from 2001 to 2006. While for male employees, the drop in the share of employees who work in a covered establishment amounts to about 17 percentage points (PP), for females this share is nearly 20 PP! The decomposition results show very clearly that only a minor part of the drop in collective bargaining coverage can be explained by the characteristics or their corresponding coefficients. Instead, unexplained changes over time clearly drive the result. This means that the drop in collective bargaining coverage is not confined to certain industry sectors, to establishments of a certain size nor to certain educational groups of employees. Instead, the decline appears very uniform across different groups of workers defined by the covariates used.
This article is structured as follows: The next section briefly explains the German institutions that concern collective bargaining. Next, section 3 develops the methodology, starting out from the existing decomposition for limited dependent variables and extending it to a sequential decomposition for our case. Then, section 4 describes the data used and descriptive statistics. Section 5 presents the results. Finally, section 6 concludes.
Institutional Background and Literature
Collective bargaining agreements in Germany are usually negotiated between an employers association and a union. As an alternative to these forms of collective negotiation, employers and employees can negotiate individual contracts. When a collective agreement is reached, it applies to all firms who form part of the corresponding employers association and who operate in the relevant sector and region. On the side of the employees, legally, the collective contract only needs to be applied to union members. However, it is very common that employers pay all employees according to the collective contract. 3 This is because employers want to reduce negotiation costs and to reduce the incentive to become a union member . For this reason, collective bargaining coverage is much higher and more relevant than union membership in Germany (ibid.).
The bargaining process can take place on the sectoral or on the firm level, so as to reach more or less centralized results. Sectoral agreements apply to all establishments in the corresponding sector and region and may have to accomodate very different firms in terms of e.g. size and profitability. Meanwhile firm-level agreements can be tailored much more specific to the single employer. For this reason, it was expected that the firms' need for flexibility might lead to a situation in which the drop in sectoral bargaining is accompanied by a rise in firm bargaining. However, this could not be confirmed empirically (Antonczyk et al., 2010) . Rather, the literature finds a stagnation or only a small drop in firm-level bargaining (Ellguth and Kohaut, 2004 , 2007 , 2012 . Therefore, and because both types of collective bargaining are very similar, we will not further differentiate between these two types of agreements. Instead, we are interested in whether it matters to apply any collective bargaining at all.
Of course, employers are always free to pay higher wages or premia than the collective agreement requires them to ("favorableness principle " Bosch, 2004 or "Gün-stigkeitsprinzip"). But they may not undercut the collective agreement. 4 In this sense, collective agreements define minimum working standards for all employees working in a covered establishment (also see Fitzenberger et al., 2013) . For this reason, our measure of collective bargaining coverage will reflect whether or not an employee works in an establishment that is covered by collective bargaining (as in Antonczyk et al., 2010) .
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3 Active discrimination against non-members is forbidden ("Negative Koalitionsfreiheit"), i.e. closed shop or discrimination clauses are forbidden.
4 One exception that has recently gained importance is opening clauses or hardship clauses which allow lower wages or higher working hours under certain restrictive conditions (Heinbach, 2005 (Heinbach, , 2006 Heinbach and Schröpfer, 2007; Garloff and Gürtzgen, 2011) .
5 Due to "monopoly representation of of industrial unionism" (Hassel, 2007, p. 178 ) only one union per establishment is allowed to represent all employees. (The legal German term is "Grundsatz der Tarifeinheit", see e.g. Hold, 2003.) In consequence there may be at most one collective contract per establishment and competition of unions or of different collective contracts is ruled out.
Finally, the contracts of individually contracted employees often explicitly or implicitly refers to a collective agreement. Put differently, some firms that are not part of an employers' association and for whom the application of collective agreeement is not binding, may still use a collective agreement as a benchmark in their wage setting ("Bezugnahme-Klausel" Hold, 2003, p. 478) . Although the application of a collective contract comes into effect voluntarily from the employer's side, they may come to be legally binding under certain conditions (Hold, 2003) . Among those employees who work in establishments that are not covered by collective bargaining directly, about half work in establishments that still use the collective contract for orientation (Ellguth and Kohaut, 2012 .
While this "orientation" towards a collective agreement is of large relevance among German employers, it is naturally difficult to find any precise numbers on its distribution. These numbers are not recorded in the data set that we use. What we will use later in this study is whether or not an employee works in an establishment that is covered by collective bargaining.
What is the extent of union coverage in Germany? Ellguth and Kohaut (2004 , 2007 , 2012 report a share of covered employees of 70% for West Germany for the year 2003 which drops to 65% in 2006 and further declines to 61% in 2011. Their results are based on the IAB establishment panel and differences to the results obtained from the GSES data are likely due to different response behavior or different data selection. Based on the same data set, Addison et al. (2010) report a drop of coverage on the employee level from 64.1% in 2000 to 55.8% in 2008 for the whole of Germany.
Naturally, data on coverage on the establishment level reports much different shares, due to the fact that collective bargaining coverage is strongly related to establishment size. Coverage on the establishment level was reported to be at 48.1% in West Germany in the year 2000 (Schnabel et al., 2006) . When only establishments with ten or more employees are considered, this share increases to 61.7% (ibid.). Meanwhile, Addison et al. (2011) report a drop from 62.5% in 1998 to 51.1% in 2004, whereas Addison et al. (2010) report coverage shares of 49.9% in 2000 and 38.1% in 2008 for entire Germany. Again it seems that different data sets obtain different coverage shares but they uniformly describe a clear drop.
The same picture evolves from union membership rates, which are on a much lower level due to the institutional set-up in Germany as explained above. Fitzenberger et al. (2011) report membership rates of 29.9% in 1985, 26.7% in 1993 and 20.0% in 2003 in West Germany. Similar rates are reported by Schnabel and Wagner (2007) who report 32.7% in 1980, 28.7% in 1992 and 21.7% in 2004 for West Germany. Despite differences in the details, there is a consensus about a marked decline in collective bargaining coverage. This very sharp drop is to be explained by the following decomposition approach.
What explains the drop in union representation? The reduction in the employment rates of full time employees, males, and blue collar workers was expected to lead to a reduction in union membership (Schnabel and Wagner, 2007) . By a similar coomposition argument, the shift in the industry structure towards the service sector was expected to go along with lower union representation, because establishments in the service sector are less frequently covered by collective bargaining than in the manufacturing sector (Hassel, 2007) . Moreover, firms which become more exposed to international competition may have a growing need for flexibility and might therefore leave the system of collective bargaining (Kohaut and Bellmann, 1997; Bosch, 2004) . However, in contrast to these considerations, recent empirical studies do not confirm the expected role of changes in the composition of the workforce (Schnabel and Wagner, 2007; Fitzenberger et al., 2011; Addison et al., 2011) . The two decomposition analyses by Fitzenberger et al. (2011) and Schnabel and Wagner (2007) show that changes in the composition of the workforce -as captured by the characteristics effect in a decompositioná la Fairlie (2005) -explain little or hardly anything of the drop in union membership. Instead, Schnabel and Wagner (2007) attribute more than 90% of the drop in union membership to a residual effect which they do not interpret any further. We are aware of only one study that decomposes changes in collective bargaining coverage in Germany which is by Addison et al. (2011) . However, this study uses an Oaxaca (1973 )-Blinder (1973 type of decomposition which ignores the non-linearity of the dependent variable. The authors find that changes in the coefficients fully explain the drop in collective bargaining coverage and interpret these as behavioral changes.
The present study adds to this literature in two ways. First, we analyze union coverage rather than union membership because this may be the more relevant measure for outcomes like wages. Second, we extend the decomposition approach by Fairlie (2005) to consider in detail the separate contributions of different sets of covariates. This way we address the research question inhowfar changes in the composition of first individual characteristics, second firm characteristics and third industry branch have affected the drop in collective bargaining coverage. At the same time, we separate the effects of changes in the three corresponding sets of coefficients from each other and from the residual effect. This methodology is what we turn to next.
Methodology
Several decomposition procedures have been developed in order to decompose changes in some dependent variable into parts that are attributable to changes in characteristics or in coefficients. The original approach by Oaxaca (1973) and Blinder (1973) applies to the linear regression case. However, when studying changes in collective bargaining coverage, the dependent variable is binary. For the case of a non-linear parametric model, Fairlie (1999 Fairlie ( , 2005 ) develops a decomposition approach on which this study builds.
We want to decompose changes in collective bargaining coverage over time in our application. Adapting Fairlie's method to our application, the decomposition reads:
(1) The second term in equation (1) is called the "characteristics effect", as it represents differences in the outcome variable that are due to the differences in the distributions of X (Fairlie, 2005, p. 307) . The first term in brackets captures those differences that are due to changes in the coefficients and in the constant. In case there were relevant factors which are unobserved to the researcher, the constant would be affected. In this case, also the coefficients could be biased in case the unobservables correlate with the covariates. For this reason, the corresponding first term of the decomposition is usually labeled "residual" term or "unexplained" part (Fairlie, 2005, p.307; Schnabel, Wagner 2007) .
The coefficientsβ are obtained from probit regressions of a collective bargaining dummy on a set of covariates. The covariates can be grouped into three subgroups of interest:
P: Personal characteristics of the employee, i.e. age, tenure and education.
F: Firm characteristics of the job match, i.e. firm size, region and share of male employees.
S: Sector of the firm, i.e. industry branch.
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Next, we extend the decomposition approach in order to consider the contributions of these different sets of characteristics separately. This step requires a one-to-one matching of the observations for the construction of a hypothetical counterfactual combination. 7 Fairlie (2005, p. 308) suggests matching the observations based on the ranks of the fitted values of the estimated nonlinear functions. In case both subgroups are not of the same size, he further suggests using a random subsample 6 The industry sector is of particular interest because collective bargaining is usually negotiated on the industry level, recall section 2.
7 Consider as an example changes in the sector composition of the workforce over time. In order to estimate the contribution of only this change on collective bargaining coverage, everything else has to be held constant. In this example, one might want to compare (X of the larger group. However, this approach does not explicitly take account of the correlations between the covariates and therefore we now develop the approach further (similar to Antonczyk et al., 2010) . The following approach is based on the sequential decomposition suggested in DiNardo et al. (1996) and developed further in Chernozhukov et al. (2013) and in Antonczyk et al. (2009 Antonczyk et al. ( , 2010 . While all these approaches apply to the case of a continuous dependent variable, we will now translate them to the case of a limited dependent variable based on Fairlie (2005) .
Thus we want to decompose:
where X P , X F and X S denote sets of personal and firm characteristics and the industry sector respectively, and β P , β F and β S the corresponding coefficients. We will analyze the contribution of each of the components separately, by changing them step by step as denoted by the following sequence of effects: 
The first term of this detailed decomposition, ∆ 1 , reflects changes in the propensity to work under collective bargaining that are due to changes in the coefficients which correspond to personal characteristics. For example, if for certain educational groups, the probability of working under collective contracts changes over time relative to other educational groups, this would be reflected in this first component.
The second term of the detailed decomposition, ∆ 2 , captures changes in the coefficients which correspond to firm characteristics. For example, if for employees working in small firms, the probability of working under collective contracts changes over time relative to large firms, this would be reflected in the second component.
The third term, ∆ 3 , captures changes in the coefficients which correspond to the industry sector. For example, if for certain industries collective bargaining coverage changes more strongly over time than for other industries, this would be reflected in this third component.
The fourth term, ∆ 4 , captures changes in the constant of the regression model over time. This includes an average time shift that applies to all industries, all firms and all employees. Further, a change in the constant includes changes in all variables that are unobserved to the researcher. Therefore, the fourth component reflects all residual factors.
The fifth component, ∆ 5 , captures changes in the industry composition of the workforce. For example, if there was a trend towards tertiarization and collective bargaining coverage in the service sector differs from that in the manufactoring sector, this compositional effect would be reflected in this fifth component.
The sixth component, ∆ 6 , captures changes in the composition of firms. For example, if there was a trend towards larger firms and if larger firms had different propensities to be covered by collective bargaining than smaller firms, then this would be reflected in this sixth component.
The seventh component, ∆ 7 , captures changes in the composition of employees. For example, if there was a trend towards educational upskilling and if highly educated employees displayed lower probabilities of collective bargaining than lower educated employees, then this would be reflected in this seventh component.
All seven components add up to the total change in collective bargaining coverage over time as given by the difference between the average predicted values from the conditional models (see eq. 3). Similarly, for the sixth step it is necessary to match the individual employees from 2006 to some firms and industry sectors in 2001. Again, this is implemented by one-to-one Mahalanobis matching.
The crucial assumption that underlies the estimation of a hypothetical counterfactual distribution is that a change in the covariates X does not affect the parameters of the conditional distribution model given X (e.g. Chernozhukov et al., 2013; Antonczyk et al., 2010) . Put differently, the decomposition approach ignores general equilibrium effects. This is similar to other decomposition methods in the literature (e.g. DiNardo et al., 1996) 9 This means that if changes in the characteristics cause the coefficients to change or vice versa, this interrelation could not be detected by the decomposition approach.
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8 Also see the discussion in Fortin et al. (2011, p. 52) .
9 For an overview see Fortin et al. (2011) .
10 Consider the example of a rise in the relative wages of high-skilled employees which causes the supply of high-skilled to increase. An example of the opposite direction of the effect would be the case of a rising supply of high-skilled which causes a reduction of their relative wages. These types of indirect effects would be ignored by the decomposition approach employed here.
Another caveat to the standard Fairlie method refers to the fact that the residual effect does not differentiate further between the impact of coefficients and of observables (Schnabel and Wagner, 2007) . This point is addressed by our approach, because changes in the coefficients are separated from changes in the constant.
Finally, note that the order matters for the result in any sequential decomposition, i.e. they are path-dependent.
11 Therefore, the order will be reversed later to test for robustness.
Data and Descriptive Statistics
The data we use are taken from the 2001 and 2006 waves ot the German Structure of Earnings Survey (GSES, "Verdienststrukturerhebung"). This is a large mandatory linked employer-employee data set (LEED) which will be harmonized in the European Union. There exist comparable data sets in other EU countries, such as the Spanish Earnings Structure Survey ("Encuesta de Estructura Salarial", e.g. de la Rica et al., 2010) . It is carried out as repeated cross-sections. The data are typically provided by the personnel departments of the establishments such that information on, e.g., collective bargaining, industry sector, firm size and individual hours worked are very reliable. Furthermore, participation in the survey is mandatory for the selected establishments. 12 Selection takes place randomly among all establishments with at least ten employees.
Among the advantages of using this data set are its size and its reliability due to its compulsory character. When compared to household data sets, such as the German Socio-Economic Panel Study (SOEP), using LEED has the advantage of providing sound data on the firm level, such as firm size, industry, and any collective bargaining. 13 On the other hand, compared to data on the firm level, the advantage of using LEED is the availability of employee-specific information such as education, age and tenure. In short, the advantage of using LEED is that it combines reliable data on the firm and on the individual level.
We limit our sample to establishments in the private sector who operate in those industries that are available in both years.
14 We limit our sample to prime aged employees in West Germany who work full time. More precisely, we drop employees who are younger than 25 years of age or older than 55, as well as employees currently in vocational training or who work in old-age part time (as in Antonczyk et al., 2010) . The final sample includes more than 400,000 employees in 2001 and more than 700,000 employees in 2006. All analyses are weigthed by the inverse sampling probability to achieve representative results.
The data set contains precise information on whether an individual employee underlies collective bargaining or not. We combine the two types of sectoral and firm bargaining into just one category of any collective bargaining (see section 2). We take account of the fact that typically collective bargaining coverage defines minimum standards for all employees working in a covered establishment. This is achieved by defining a covered employee as anybody working in a covered establishment. 15 Note that we analyse shares of covered individuals and not of covered firms (as done in Addison et al., 2010 Addison et al., , 2011 Schnabel et al., 2006) . This allows filtering out effects of changes in individual-specific characteristics, such as educational upskilling.
The shares of employees who work in covered establishments are reported in For example, the ALLBUS data set does not contain industry sector since 1994 (Biebeler and Lesch, 2007) . The SOEP survey does not ask for coverage by collective bargaining. Even if it did, respondents would not know whether their colleagues are paid by a collective contract and there would be a risk of a large measurement error.
14 This excludes the educational and the health sector.
bargaining coverage has dropped by 16.9 percentage points (PP) for males and by 19.9 PP for females! Compared to the literature, the level of collective bargaining coverage is lower in our data for the year 2006. A different level of coverage can be explained by a different data selection: We exclude not only the public sector but also the entire health and education sector. This could explain why we report lower levels of coverage. Furthermore the drop over time is not as pronounced in the literature as in our data. Despite those differences, there is a consensus about a marked decline in collective bargaining coverage. This drop is to be explained by the following decomposition approach.
Descriptive statistics on further characteristics of the sample are displayed in Ellguth and Kohaut (2011) for the year 2010. Over time, the largest drop by far can be observed in the post and telecommunications sector (from more than 90% down to less than 50%), potentially due to the liberalization of the telecommunications market. Further sectors that are affected by a very strong drop in collective bargaining coverage include: the manufacturing of textiles, of non-metallic products, of electronical equipment; retail trade; auxiliary transport activities and real estate industry. The sector of data processing and information systems in fact experienced an increase in collective bargaining coverage. The reference group of manufacturing of metal products lies well in the middle of the distribution.
Results
Estimation of the decomposition requires as a first step a probit estimation of the propensity to be covered by collective bargaining. These regressions are interesting in themselves and therefore will be analyzed now. After this step we will turn to the simple and the detailed decomposition results, respectively. Tables 5 and 6 show the probit regression results for males and females separately for the years 2001 and 2006 that will later form part of the decomposition. The following discussion refers to the average marginal effects displayed in tables 5 and 6. 17 As the results for males and females are qualitatively very similar, they will be analyzed jointly now.
Probit Results
Surprisingly, education plays hardly any role in determining collective bargaining coverage, as can be seen from the very small magnitude of the marginal effects. Still, the effects are often statistically different from zero thanks to the large sample size. But economically they are hardly relevant.
For age, the effect on collective bargaining coverage is negative. This is interesting, as the literature usually finds higher levels of union representation among older employees, at least when union membership is considered . However, this seeming contradiction is easily resolved when considering the effect of tenure. The positive tenure effect overcompensates the negative effect of age. This suggests that findings of higher collective bargaining coverage of older employees are driven by their longer tenure.
The effects of firm size on collective bargaining coverage are very large and significant, both statistically and economically. For example, employees working in establishments with 10 to 99 employees are about 45 PP less likely to be covered by collective bargaining in 2001 than employees working in establishments with 2000 employees or more (the reference group). However, these differences are strongly reduced over time. The sign even changes from negative to positive for those firms with 1000 to 1999 employees. This means that in 2006, ceteris paribus, the second largest category of firms exhibits even higher conditional shares of collective bargaining coverage than the largest category. At the same time, the share of employees who work in very large firms has declined slightly in favor of firms with 1000 to 1999 employees (see descriptive statistics table 3).
The share of male employees correlates positively with collective bargaining coverage. Put differently, male-dominated firms are covered more often. The strength of this positive correlation increases over time, particularly for female employees. Note that this share varies continously between 0 and 1, where a value of 1 corresponds to an establishment with 100% male employees, while the value of 0 corresponds to a fully female-dominated firm.
In 2001 most regions show lower rates of collective bargaining coverage, ceteris paribus, than the reference of North-Rhine Westfalia (NRW). In turn, in 2006 most regions show conditional rates that are about 10 PP higher than in NRW. It is not surprising that the sign of most marginal effects changes from 2001 to 2006, because the reference group of NRW happens to be the region with the largest drop. In NRW, the unconditional drop over time amounts to more than 20 PP (cf. table 4).
Let us now turn to the industry sectors. Here the reference group is the manufac-turing of metals. Several sectors display ceteris paribus rates of collective bargainig coverage which are much higher than in the manufacturing of metals. Most prominently the finance and insurance sector always displays conditional rates of collective bargaining coverage that are at least 20 PP larger than the reference group. Also, the sector of electricity, gas and water supply also displays very high conditional shares of collective bargaining, with marginal effects that are sometimes 20 PP or 30 PP higher than in the manufacturing of metals. Furthermore, hotels and restaurants, as well as the manufacturing of coke and chemicals display very high conditional shares of collective bargaining coverage. In addition, among males the construction sector also stands out. From this static view, we now turn to changes over time by industry sector.
Which sectors are the "biggest loser" and the "biggest winner"? I.e. which sectors show the largest conditional decrease and increase in collective bargaining coverage over the period from 2001 to 2006? "The biggest loser" is the post and telecommunications sector for which coverage drops, ceteris paribus by more than 30 PP. This sector starts out with very high absolute coverage rates which then drop roughly to the level of the reference category (cf. table 4). It should be noted that this sector is very small (see table 3 ).
"The biggest winner" is the sector of data processing and information systems. It stands out with a huge ceteris paribus gain in collective bargaining over time.
It is the only sector where unconditional coverage rates grow over time for both, males and females. However, note that this sector displays extremely low levels of coverage in both years (cf. table 4) and it is also fairly small.
In summary, we observe many significant shifts in the coefficients over time. While changes in the coefficients to the personal characteristics are negligible, there are large shifts in the coefficients to the firm characteristics. In particular, we observed large shifts between the firm size categories and, above all, between different industries. So, potentially, the different groups of coefficients could contribute a lot to the overall drop in collective bargaining coverage. This will be analyzed now in the sequential decomposition framework.
Sequential Decomposition Results
The result of the sequential decomposition can be found in table 7. The upper part of the table reports the results of a simple decomposition into only two components, the residual and the characteristics effect. The lower part further splits up the analysis and reports the results of the detailed decomposition into the seven components. The change in collective bargaining coverage over time, that is to be explained amounts to -16.9 PP for males and -19.9 PP for females.
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The simple decomposition shows that of this drop, more than 90% are explained by the coefficients or residual effect. This residual effect includes changes in the coefficients and in the intercept, which in turn includes possible changes in unobserved characteristics. Only 8% (males) to 9% (females) are explained by changes in the composition of the workforce. These results are in line with recent literature on union coverage which also documents the dominating role of the residual effect (Addison et al., 2011; Antonczyk et al., 2011; Fitzenberger et al., 2011; Schnabel and Wagner, 2007) .
The following sequential decomposition further decomposes these effects to allow for a more detailed view. The first three components correspond to the coefficients for the personal (∆ 1 ) and firm characteristics (∆ 2 ) and for the industry sector (∆ 3 ). All of these contribute very little to the change in collective bargaining coverage.
(The effects are all less than 1 PP in absolute value and therefore contribute only 4% at most.)
Turning to the three different characteristics effects, these also contribute very little to the drop in collective bargaining coverage. More precisely, changes in the industry structure, ∆ 5 , explain about 1 PP (males) to 2 PP (females) which corresponds to about 5% and 10% of the change in collective bargaining coverage, respectively. Changes in the firm characteristics, ∆ 6 , consist of changes in the firm size, region and share of male employees. While these changes explain almost nothing for males, for females they would have counteracted the drop in collective bargaining. Put differently, had everything else remained constant, the fact that female employees work in different establishments in 2006 compared to 2001 would have led to an increase in collective bargaining coverage among females. The last part of the characteristics effects, ∆ 7 , reflects changes in the composition of the workforce with respect to personal characteristics have hardly contributed to the drop in collective bargaining coverage at all.
Instead of the coefficients and characteristics effects mentioned so far, it is the residual effect that drives the outcome. This residual effect, ∆ 4 , is estimated by changing the constant of the regression from the level of 2006 to 2001. This captures general changes that affect all groups of workers and establishments alike and it subsumes changes in covariates that are unobservable in the data set. This residual component is by far the largest in this sequential decomposition. It amounts to -15.6 PP or 92% for males and to -16.5 PP or 83% for females. This means that, despite having documented significant shifts in the three groups of coefficients, these are dominated by far by changes in the constant. Put differently, changes in those covariates which are included in the regression model are unable to explain the drop in collective bargaining coverage. This means that the drop has affected all observed groups of employees. It has affected all education and age groups, firms of all sizes and in all regions and sectors to a similar extent. To make this point clear, our results show that the drop in collective bargaining coverage is not confined to certain industry sectors, to establishments of a certain size nor to certain educational groups of employees. Instead, there is a uniform decline across all groups of workers defined by the considered covariates.
Despite having documented significant shifts in the coefficients, these hardly contribute to explaining the drop in collective bargaining coverage. How can that be the case? Focusing on the industry coeffients, note that not all industries experience a decline in the conditional propensity of being covered by collective bargaining relative to the reference category of manufacturing of metals. Instead, positive and negative shifts roughly cancel out. In other words, different industry coefficients compensate each other, resulting in a sector coefficients effect that is close to zero.
These results are well in line with the literature on collective bargaining coverage which also documents the dominating role of the residual effect (Addison et al., 2011; Antonczyk et al., 2011) .
19 Recent decomposition studies on the decline of union membership have also found that changes in the characteristics are not the main driver Schnabel and Wagner, 2007) . However, other studies found that changes in the composition of the workforce played a main role for the drop in union membership (Fitzenberger et al., 1999; Beck and Fitzenberger, 2004) . The study by Biebeler and Lesch (2007) takes an intermediate position by arguing that workers preferences play a main role for the drop in union membership. Thus, the picture is mixed regarding union membership. Meanwhile, for collective bargaining coverage there seems to be a consensus that changes in the composition of the workforce are not the main driver. The sequential approach employed here adds to this literature by showing that it is not the slope coefficients per se, but changes in the constant or in unobservables that drive the residual term up.
Which factors could be driving the unobservable part? Heterogeneity in the need for flexibility could play a role and is not captured in our data. For example, being more exposed to international (price) competition could make some firms more prone to leave the collective bargaining. Similarly, differences in the production function (capital intensive vs. labor intensive or human capital intensive) could make a difference (Kohaut and Bellmann, 1997) and are not captured by our data. However, industry differences should capture a part of this plausible effect, but we find hardly any heterogeneity with respect to industry structure. So there may exist other factors.
Finally, it is noteworthy that the results are very similar for males and females. This is not self-evident because females display lower rates of collective bargaining coverage while experiencing a more pronounced drop compared to males. Still it seems that the underlying forces seem to affect both genders alike.
Robustness Check
In order to check for robustness of our results, we now reverse the direction of the decomposition. The simpler decomposition into only two effects now reads: (4) et al., 2011 for a decomposition of coverage on the establishment level.
Previously, in equation (1) When the order is reversed for the detailed decomposition, the sequence of partial effects reads: The results of this robustness test are found in the bottom part of table 8. What remains constant is the very large impact of the residual. Also, the effect of the different groups of coefficients remains at very low levels, although it often changes sign. Most of all, the different components of the characteristics effect change, to a lesser degree for males and to a larger degree for females. For males, the change in personal characteristics now plays some role in explaining the drop in collective bargaining coverage (of -2.4 PP or 14.2%). For them, the effect of firm characteristics has changed sign which would imply a positive effect on collective bargaining coverage. Also, the coefficients corresponding to the firm characteristics would have meant an increasing level of collective bargaining.
For females, reversing the order of the decomposition changes the effect of firm characteristics and the industry sector substantially. The effect of firm characteristics, ∆ rev would suggest that changing the industry distribution back to 2001 would actually reduce collective bargaining coverage for females. However, the two effects for firm characteristics and the industry structure roughly cancel out and all other effects are hardly affected. In particular, the very strong residual effect remains at about the same size.
Note that these detailed effects can only be detected by a sequential decomposition approach and would have remained unnoticed in a basic decomposition into only two components. From this we reiterate that the observed covariates do not explain the drop in collective bargaining coverage.
Conclusions
In Germany, as in most industrialized countries, union representation is fallling sharply. This is reflected not only in the drop in union membership, but also in the drop in collective bargaining coverage. This trend is important as it translates into higher wage inequality (e.g. Card, 2001; Card et al., 2003; Antonczyk et al., 2010) .
In this study, we search for the reasons for falling collective bargaining coverage. For the empirical analysis we develop a sequential decomposition approach that extends upon Fairlie (2005) . This allows gaining further insight on which of the covariates from the individual or firm level dominate. Our study is the first one to sequentially decompose collective bargaing, to the best of our knowledge. The decomposition results show very clearly that only a minor part of the drop in collective bargaining coverage can be explained by the given characteristics or their corresponding coefficients. While the development of collective bargaining over time varies substantially between the different industries, these changes hardly affect the total coverage, because relative gains and losses cancel out. Instead, unexplained changes over time clearly drive the result. This means that the drop in collective bargaining coverage is not confined to certain industry sectors, to establishments of a certain size nor to certain educational groups of employees. Instead, the decline appears fairly uniform with respect to the given covariates.
Our results point to large inter-industry differentials which is in line with large intra-and inter-industry differentials found by Antonczyk et al. (2010) . This finding would be compatible with a story of growing heterogeneity of industries or firms as suggested by very recent research by Card et al. (2013) . They analyze workplace heterogeneity in Germany against the background of growing wage inequality and find a combination of rising heterogeneity between different workers, rising heterogeneity between different establishments, and increasing assortativeness between workers and establishments.
The findings presented here, of course, call for further research. What are the unobserved drivers? Or more generally speaking, what are the driving forces for the historical decline in union power? As the decline is observed in many countries (e.g. Visser, 2006 ) and we find a rather uniform drop, could there be a universal explanation, e.g. globalization? And how does this change the collective bargaining processes? All statistics are weighted by the inverse sampling probability. 
